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Edited by Shou-Wei DingAbstract Yeast two-hybrid and coimmunoprecipitation assays
indicated that P8, an outer capsid protein of Rice dwarf phyto-
reovirus (RDV), interacts with rice glycolate oxidase (GOX), a
typical enzyme of peroxisomes. Confocal immunoﬂuorescence
microscopy revealed that P8 was colocalized with GOX in per-
oxisomes. Time course analysis demonstrated that the localiza-
tion of P8 in Spodoptera frugiperda cells changed from diﬀuse
to discrete, punctuate inclusions during expression from 24 to
48 h post inoculation. Coexpression of GOX with P8 may target
P8 into peroxisomes, which serve as replication sites for a num-
ber of viruses. Therefore, we conclude that the interaction of P8
with the GOX of host cells leads to translocation of P8 into per-
oxisomes and we further propose that the interaction between P8
and GOX may play important roles in RDV targeting into the
replication site of host cells. Our ﬁndings have broad signiﬁcance
in studying the mechanisms whereby viruses target appropriate
replication sites and begin their replication.
 2006 Federation of European Biochemical Societies.
Published by Elsevier B.V. All rights reserved.
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The sites of replication and assembly of viruses are localized
in speciﬁc subcellular fractions in virus-infected cells, such as
on the outer mitochondrial membranes for ﬂock house virus
[1], at chloroplast envelopes for tymoviruses [2], on the actin
cytoskeleton for human parainﬂuenza virus type 3 [3], in cyto-
plasmic inclusions for vaccinia virus [4], and in nuclear inclu-
sions for herpes simplex virus [5]. Early cytopathological
studies of plant reoviruses in infected plants and vector insects
have identiﬁed two distinct cytopathological structures desig-Abbreviations: RDV, Rice dwarf virus; GOX, glycolate oxidase; VC-
Ms, vector cells in monolayers; Sf9, Spodoptera frugiperda; TBSV,
Tomato bushy stunt virus
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doi:10.1016/j.febslet.2006.11.073nated viroplasms that consist of electron-dense inclusions with
virus-like particles interspersed within or distributed at the
periphery of the matrix [6,7].
Rice dwarf virus (RDV) is a member of the phytoreovirus
genus in the family of Reoviridae [8]. It is the major cause of
a serious rice disease in southern Asia [9,10]. The genome of
RDV is composed of 12 segmented double-stranded RNAs
(S1–S12 based on their immigration rates in agarose gel elec-
trophoresis). Seven structural proteins and at least ﬁve non-
structural proteins are encoded by the genome segments (S1–
S12). The seven structural proteins are products of segments
S1, S2, S3, S5, S7, P8 and S9. The viral particle is an icosahe-
dral shape of approximately 700 A˚ diameter and consists of
two concentric layers of proteins that encapsidate 12 segments
of double-stranded (ds) RNAs as the genome. The core parti-
cle is composed of P1, P5 and P7 with the single copy of the
dsRNA genome and it is encapsidated with a thin layer of
P3 core protein. The outer layer is mainly composed of P8 pro-
teins with a molecular weight of 46 kDa, P9 protein and a
small number of P2 proteins. The ﬁve non-structural proteins
are products of S4, S6, and S10–S12 [11,12]. RDV replicates
both in insect vector and rice cells but can only be transmitted
by insects such as leafhopper (Nephotettix cincticeps or Recilia
dorsalis). Previous cytopathological studies of RDV-infected
leafhoppers have found inclusions similar to those in other reo-
virus, including (i) dense cytoplasmic inclusions typical of viro-
plasms or viral factories, and (ii) tubular structures, in addition
to para-crystalline or scattered viral particles [13].
Using confocal immunoﬂuorescence microscopy and immu-
noﬂuorescence microscopy in RDV-infected monolayers cells
(VCMs), Wei et al. demonstrated that Pns12 protein of RDV
is essential for the formation of viroplasms and the nucleation
of viral assembly complexes [14]. The interior region of the viro-
plasms contains non-structural proteins (Pns6, Pns11, and
Pns12), core proteins (P1, P3, P5 and P7) and core viral parti-
cles. By contrast, the accumulation of the outer capsid proteins
(P2, P8 and P9) and the accumulation of intact viral particles
were detected at the peripheral regions of the viroplasm.
Intact double-layered RDV particles were found in the ves-
icles of monolayer cells 2 h after infection, which indicated that
RDV may enter cells by endocytosis [15]. How does RDV tar-
get into the proper location of host cells and begin to replicate,
and are there cellular factors involved in this process. These
open questions remain unclear.
As outer capsid proteins, P2 and P8, are presumed to be
early proteins that interact with host factors. In this study,blished by Elsevier B.V. All rights reserved.
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screen a rice cDNA library and found that glycolate oxidase
(GOX, 40 kDa) interacts with P8, and this interaction was fur-
ther conﬁrmed by immunoprecipitation assays and confocal
immunoﬂuorescence microscopy. Our further investigations
indicated that P8 is colocalized with GOX in the peroxisomes
of insect cells. GOX may target P8 into peroxisomes when
GOX was coexpressed with P8. The biological signiﬁcance of
the interaction between P8 and GOX to target RDV into viro-
plasms is discussed.2. Materials and methods
2.1. Cells, viruses and antibodies
Spodoptera frugiperda (Sf9) cells were grown in 10% fetal bovine ser-
um-supplemented-TNMFH medium (Invitrogen). Recombinant bac-
uloviruses were obtained as described by King and Possee [16].
Human embryonic kidney 293 cells (ATCC, American Type Culture
Collection, Manassas, VA, USA) were cultured in Dulbecco’s modiﬁed
Eagle’s medium (DMEM) (Hyclone) supplemented with 10% fetal bo-
vine serum (GIBCO), 1 mM sodium pyruvate (Hyclone), 100 U/ml
penicillin, and 100 lg/ml streptomycin (Hyclone) and grown in 5%
CO2 at 37 C. Rabbit polyclonal antiserum against RDV P8 was
prepared as described earlier [17]. Rabbit polyclonal anti-FLAG
and mouse monoclonal anti-HA antibody were purchased from Sigma
Inc.
2.2. PCR primer sequences
The oligonucleotides used in this study are listed in Table 1.
2.3. Yeast two-hybrid assay
A rice seedling two-hybrid cDNA library from rice cv Xiu shui 11
was constructed with CLONTECH protocols. The titer of the library
was determined after ampliﬁcation and was approximately 6 · 108
cfu/ml [9]. The cDNA encoding full-length P8 protein was inserted
in frame into the GAL4 DNA binding domain vector pGBKT7
(CLONTECH). The rice cDNA library in GAL4 activation domain
vector pGADT7 was screened and the isolation of positive clones
was performed using MATCHMAKER GAL4 Two-Hybrid System
3 and Libraries (CLONTECH).
2.4. Preparation of constructs
In order to conﬁrm the interactions between RDV-P8 and GOX, P8
and GOX were cloned into the pRK-FLAG-Neo or pRK-HA-Neo
vector (Dr. Hongbing Shu, Department of Immunology, National
Jewish Medical and Research Center, University of Colorado Health
Sciences Center, Denver, CO) [18]. cDNAs of RDV-S8 [17] and
GOX were ampliﬁed through PCR with primer pairs F1/R1 and F2/
R2. The RDV-S8 fragments were digested with XhoI and NotI and li-
gated into the pRK-FLAG-Neo vector linearized with SalI and NotI.
The GOX fragments were digested with SalI and NotI and ligated into
the pRK-HA-Neo vector linearized with SalI and NotI. These recom-
binant mammalian expression plasmids were designated pRK-FLAG-
S8 and pRK-HA-GOX. All the constructs were sequenced from 5 0 and
3 0 ends to conﬁrm the sequences and open reading frames (ORF).
2.5. Expression of RDV P8 and GOX proteins by baculovirus
The cDNAs of RDV S8 and GOX, cloned in pRK-FLAG-S8 and
pRK-HA-GOX, were ampliﬁed by PCR using the F3/R3 and F4/R4
primers pairs corresponding to the N-terminal sequences of the
FLAG/HA tag sequences and C-terminal sequences of the S8/GOX
segment. After digestion with appropriate restriction enzymes (at the
underlined sites), the RDV S8 and GOX cDNAs were ligated into
the pFastBac donor plasmid (Invitrogen). Then recombinant pFastBac
was introduced into DH10Bac (Invitrogen) for transposition into the
bacmid and the construct was sequenced completely to verify the open
reading frame of the coding sequence. The recombinant bacmid was
isolated and used to transfect to S. frugiperda (Sf9) cells in the presence
of CellFECTIN according to the instructions from Invitrogen. Then,
72 h after transfection, Sf9 cells were collected and expression of theRDV P8 protein was examined by Western blotting with a FLAG-spe-
ciﬁc antibody.
2.6. Co-immunoprecipitation and Western blot assay
Transfection of 293T cells was performed with the standard calcium
phosphate precipitation method [19]. The transfected 293T cells col-
lected from a 100 mm petri dish were lysed as previously described
[20]. For each assay, a 0.4 ml aliquot of lysate was incubated with
0.5 lg of the indicated monoclonal antibody or control mouse IgG
and 25 ll of a 1:1 slurry of Gamma Bind A Plus-Sepharose (Amersham
Biosciences) for at least 2 h. The Sepharose beads were washed three
times with lysis buﬀer containing 0.5 M NaCl. The beads remaining
after the last wash were reconstituted in 30 ll of 2· SDS–PAGE sam-
ple buﬀer and boiled at 100 C for 5 min. Samples were analyzed by
Western blotting as described elsewhere [21].2.7. Immunostaining and immunoﬂuorescent microscopy
Cells to be processed for immunoﬂuorescent microscopy were ﬁxed
in 100% methanol for 10 min at 20 C. The cells were rehydrated in
TBS, blocked with 1% bovine serum albumin in PBS for 15 min, and
incubated with both a mouse monoclonal anti-FLAG and a rabbit
polyclonal anti-HA antibody in TBS 1% BSA at a ﬁnal concentration
of 2lg/ml for 1 h at room temperature. The cells were rinsed with TBS
and then incubated with both a goat anti-mouse antibody conjugated
with TRITC as well as a goat anti-rabbit antibody conjugated with
FITC at room temperature for one hour in TBS 1% BSA. Coverslips
were incubated with 1 lg/ml Hoescht in PBS for 5 min to counterstain
cell nuclei, brieﬂy washed in PBS, and then mounted on glass slides
with 50% glycerol. Samples were examined under a Leica Wetzlar
GmbH inverted microscope equipped with phase-contrast and ﬂuores-
cence optics. All images were processed and prepared for presentation
by using SPOT (version4.0.8).3. Results
3.1. Identiﬁcation of glycolate oxidase that interacts with RDV
P8
RDV P8 was used as bait to screen a rice cDNA library (the
prey library) in a yeast two-hybrid system. Four positive clones
were identiﬁed among the approximately 2 · 106 cDNA clones
screened (Fig. 1). The cDNA fragments from all four positive
clones encode an identical polypeptide containing 181 amino
acid residues (Fig. 2). We found that this polypeptide shares a
high degree of identity with glycolate oxidase fromOryza sativa
(GenBank Accession No. AAB82143, 99% identity), Arabidop-
sis thaliana (GenBank Accession No. NP_850585, 83% iden-
tity), Spinacia oleracea (GenBank Accession No. J03492.1,
82% identity), Homo sapiens (GenBank Accession No.
AAP69988, 53% identity),Drosophila pseudoobscura (GOX-like
protein) (GenBank Accession No. EAL25953, 53% identity),
and Caenorhabditis elegans (GOX-like protein) (GenBank
Accession No. NP_505218, 47% identity). The full-length
ORF of the rice glycolate oxidase gene was then cloned through
reverse transcription (RT)-PCR and primers were designed
based on rice glycolate oxidase sequence information available
in NCBI.3.2. Conﬁrming binding between P8 and GOX by
immunoprecipitation assays
To verify the interaction between P8 and GOX, pRK-
FLAG-S8 and pRK-HA-GOX encoding FLAG-tagged P8
and HA (hemagglutinin)-tagged GOX were co-transfected to
human embryonic kidney 293 cells (HEK293 cells). After
24 h post-transfection, the cells were harvested and lysed.
The lysate aliquots were used to pull down proteins by either
Table 1
Primers used in this study
Primers Primer sequences RE Constructs
F1 CTGACTCGAGCTGGTTAGACACAAGTGCT XhoI pRK-FLAG-Neo
R1 CGATGCGGCCGCTAATTTGGTCTATAGTA NotI
F2 CAGTGTCGACTATGGGGGAGATCACCAATGT SalI pRK-HA-Neo
R2 ATTAGCGGCCGCTCACAACCTGGGGAAGGG NotI
F3 ATGCCCATGGGACTACAAGGACGACGAT NcoI pFastBac
R3 CGCGTCTAGAGATTTGGTCTATAGTATCT XbaI
F4 TACCCATACGATGTTCCTG
R4 ATTAGCGGCCGCTCACAACCTGGGGAAGGG NotI
RE – restriction enzyme.
Fig. 1. Interaction of P8 with rice glycolate oxidase in yeast cells. The
transformants were plated on a SD/–Leu/–Trp/–His/–Ade medium.
pGBKT7 and pGADT7 are empty vectors, pGBKS8 contains RDV S8
and pGAD-D1, pGAD-D2, pGAD-D3 and pGAD-D4 were identiﬁed
positive clones containing rice cDNA inserts.
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that the anti-HA antibody could pull down HA-GOX and
FLAG-tagged P8; and conversely, the anti-FLAG antibody
could pull down ﬂag-tagged P8 and HA-tagged GOX. These
immunoprecipitation (IP) experiments were well controlled
by using control IgG, and hence indicate that P8 and GOX
participate in direct binding interactions (Fig. 3).
3.3. Localization of P8 and GOX in Sf9 cells by using
baculovirus system
We prepared recombinant baculovirus that expressed
FLAG-tagged RDV P8 or HA-tagged GOX. The expression
of the P8 and GOX proteins was veriﬁed by Western blotting
using anti-Flag and anti-HA antibodies. The P8 and GOX
proteins were detected ﬁrst at 24 h post infection (hpi) and in-
creased to a maximum level at 72 hpi (data not shown).
To determine whether the binding between P8 and GOX af-
fects the subcellular localization of P8 in the insect cells, we
examined the subcellular localization of P8 and GOX in Sf9
cells at 24 hpi by immunoﬂuorescence microscopy. When ex-
pressed in Sf9 cells alone, P8 was distributed in a diﬀuse man-
ner throughout the cytoplasm (Fig. 4A, a–c), and GOX was
distributed in discrete, punctuate inclusions (Fig. 4A, d–f).
However, when P8 was coexpressed with GOX, P8 colocalizedwith GOX as discrete, punctuate inclusions (Fig. 4A, g–i). The
images from confocal immunoﬂuorescence microscopy studies
exhibited distinct ﬂuorescence staining of P8 and GOX, con-
ﬁrming that P8 was co-localized with GOX in the peroxisomes
of insect cells (Fig. 4B).
3.4. Time course examination of P8 in Sf9 cells
We also examined the localization of P8 in cells in a time
course of experiment. Sf9 cells were inoculated with recombi-
nant baculovirus expressing P8, and incubated for various
periods of time. The cells were then stained with P8-speciﬁc
anti-serum conjugated to FITC. Immunoﬂuorescence staining
of P8 in Sf9 cells that grew on coverslips revealed that P8 was
distributed diﬀusely in the cytoplasm at times less than 24 hpi,
but relocalized to discrete, punctuate inclusions within the cells
after 36 hpi (Fig. 4C). Thus translocation of P8 in Sf9 cells
appears to be a consequence of interactions between P8 and
endogenous glycolate oxidase. Because glycolate oxidase is a
highly conserved protein among eukaryotes (Fig. 2), we pre-
sume that similar mechanisms are used to target RDV to the
cells of both plant and insect cells.
3.5. Interaction of truncated P8 with GOX
Previous studies have demonstrated that a site-speciﬁc cleav-
age of P8 occurs between the Asp362 and Pro363 residues to
produce both P8 0 and a minor peptide sp1 with a molecular
weight of 5 kDa [17]. This cleavage exists not only in puriﬁed
virus, but also in RDV-infected rice, transgenic rice, the Esch-
erichia coli expressed P8 product, and in vitro translation
products of P8 [17,22]. Another cleavage site was found
between the Asp56 and Pro57 residues in the E. coli expressed
P8 product but not in puriﬁed virions.
To map binding interactions between P8 and GOX a series
of truncated mutations were constructed P8 in frame with
Flag-tag. The mutants P8DC(1-362), P8DN(56-421) and
P8DNC(56-362) were constructed into the pRK-FLAG-Neo
and pFastBAC vectors (Fig. 5A). Immunoprecipitation results
revealed that the HA antibody (speciﬁc for GOX) could pull
down the truncated P8 molecules, suggesting that all three
P8 mutants interact with GOX (Fig. 5B). Furthermore, when
co-expressed with HA-GOX in Sf9 cells, and evaluated by
ﬂuorescence microscopy, these mutants and the full length
P8 exhibited similar punctate distribution in the cells (Data
not shown). These results suggest that the site-speciﬁc cleav-
ages of RDV P8 have no eﬀect on the interaction between
P8 and GOX.
Fig. 2. Alignment of glycolate oxidases from Oryza sativa, Spinacia oleracea, Arabidopsis, Homo sapiens, Caenorhabditis elegans, and Drosophila.
The alignment was made using DNAMAN (4.0). Identical and conservatively substituted amino acid residues are shown. The 181 amino acid
residues identiﬁed in the yeast two-hybrid screening are underlined.
Fig. 3. Co-immunoprecipitation assays to detect RDV-P8 interaction with GOX. Human embryonic kidney 293T cells (2 · 106) were transfected
with 10 lg of a plasmid expressing HA-tagged GOX, together with 10 lg of a plasmid expressing FLAG-tagged P8. Cell lysates were
immunoprecipitated with anti-HA antibody (aHA), anti-FLAG antibody (aF) or control IgG (C), and Western blotting analysis was performed with
anti-HA (A) or anti-FLAG (B) antibodies. Expression of the indicated plasmids was conﬁrmed by Western blotting analysis of the lysates (L) with
anti-HA and anti-FLAG antibodies.
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A number of DNA viruses must enter the nucleus to repli-
cate, whereas most RNA viruses replicate in the cytosol. Pre-
vious studies showed that replication of several plant RNA
viruses in diﬀerent taxonomic genera occurs in membrane ves-icles that are intimately associated with modiﬁed cell organ-
elles, including the early and late endomembrane systems,
the nuclear envelope, vacuoles, endosomes and lysosomes, per-
oxisomes, chloroplasts, and mitochondria [23].
Positive-stranded RNA viruses induce proliferation and/or
reorganization of the intracellular membranes of their hosts
Fig. 4. Subcellular localization of P8 and GOX. (A) Immunoﬂuores-
cence microscopy assay. Sf9 cells were infected with virus encoding
FLAG-P8 and/or HA-GOX. Cells expressing FLAG-P8 (a–c) or HA-
GOX (d–f) were immunostained with a monoclonal FLAG or HA as
primary antiserum and a FITC-conjugated secondary antibody at
24 hpi. Cells co-expressing FLAG-P8 and HA-GOX (g–i) were
immunostained with a monoclonal FLAG conjugated with FITC-
secondary antibody and a polyclonal HA conjugated with TRITC-
secondary antibody. The FITC and TRITC signals are shown as green
and red, respectively. In the merged images (i), the overlapping signals
of FLAG-P8 (g) and HA-GOX (h) appear as yellow. The nucleus
stained by Hoescht were shown as blue (b, e). (B). Confocal
Immunoﬂuorescence micrographs of Sf9 cells co-expressing FLAG-
P8 and HA-GOX at 24 hpi. (j) FITC labeled FLAG-P8, (k) TRITC
labeled HA-GOX, (l) Merged image of j, k. (C). Subcellular localiza-
tion of FLAG-P8 expressed in Sf9 cells, as determined at diﬀerent
times course pi. Cells were immunostained with a monoclonal FLAG
as primary antiserum and a FITC-conjugated secondary antibody.
Images were obtained by confocal microscopy. Immunostaining of P8
is shown in green. Scale bars = 10 lm.
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tion takes place. These include chloroplasts in tymovirus in-
fected cells [2,24–26] and peroxisomes in tombusvirus infected
cells [27]. Cymbidium ringspot virus (CymRSV) elicits the for-
mation of vesiculated structures (multivesicular bodies, MVBs)
that consist of a main body surrounded by many spherical to
ovoid vesicles ranging from 80 to 150 nm in diameter that re-
sult from proliferation of the limiting peroxisome membranes
[28]. Thus, the peroxisome appears to be the organelle in whichCmyRSV synthesizes its replication form and/or replicative
viral RNA intermediates [27]. Subsequent studies found a
CmyRSV 33-kDa protein (p33) and a 92-kDa (p92) fusion
protein localized at the peroxisomal membrane in infected
and transgenic plant cells. The information of targeting the
CymRSV replication complex to peroxisomes is encoded in
the ORF1 p33 protein [29,30]. Viral replication may take place
in the vesicles of MVBs as suggested by the association of the
p33/p92 proteins with modiﬁed peroxisomes in infected cells
[31,32]. This mechanism appears to be applied to tombusviruses
in general, such as tomato bushy stunt virus (TBSV) [33] and
cucumber necrosis virus (CNV) [34].
Double-stranded RNA viruses also form viroplasms in the
cytoplasm of infected host cells. Using BrUTP, Silvestri et al.
[35] labeled rotavirus synthesized RNA in infected cells and
found that labeled RNA accumulated in viroplasm forming
punctate centers in the cytoplasm. In mammalian orthoreovi-
ruses infected cells, large cytoplasmic inclusions believed to
be the sites of viral replication and assembly are also found
[36,37]. The reovirus non-structural protein lNS expressed in
transfected cells can form inclusions that resemble the globular
viral factories formed in cells infected with reovirus strain type
3 Dearing (T3DN) [36,38]. However, in none of these cases
have host-encoded factors that interact with viral proteins
been found to target viral replication sites or to be components
of the viral factories.
RDV Pns12 forms viroplasms with viral non-structural pro-
teins of Pns6, Pns11, Pns12 and all of the structural proteins
(P1, P2, P3, P5, P7, P8, and P9) are present in infected VCM
cells of insect vector. As an outer capsid protein, P8 was
observed concentrating at the periphery of discrete, punctate
inclusions [14]. However, the mechanisms whereby Pns12
forms the viroplasms and how P8 accumulates in the viro-
plasms has not previously been shown.
Our results reveal that P8 expressed in Sf9 cells alone is scat-
tered diﬀusely in the cytoplasm a before 24 hpi, and is distrib-
uted in discrete, punctuate inclusions after 36 hpi, but not in
the periphery of the cells (Fig. 4C). Rice GOX is distributed
in discrete, punctuate inclusions in Sf9 cells, and when P8
was coexpressed with rice GOX, P8 is colocalized with GOX
in discrete, punctuate inclusions, not present in a diﬀuse man-
ner (Fig. 4A, g–i). The images from confocal immunoﬂuores-
cence microscopy studies exhibited distinct ﬂuorescence
staining of P8 and GOX, conﬁrming that P8 was co-localized
in the peroxisomes of insect cells with GOX (Fig. 4B).
Glycolate oxidase is a highly conserved protein among
eukaryotes. Rice GOX has about 80% identity to other plant
GOX, e.g. Spinach and Arabidopsis, and about 50% identity
to animal GOX, e.g. Caenorhabditis elegans, Drosophila, and
Homo sapiens. We presume that RDV P8 binds to glycolate
oxidases of most eukaryotes. Thus the translocation of P8 in
Sf9 cells results from the interaction between P8 and endoge-
nous glycolate oxidase.
Peroxisomes are present in a wide variety of eukaryotic cells,
from yeast to humans, and function in various metabolic path-
ways [39]. Peroxisomal proteins are encoded by nuclear genes
and are translated on free polyribosomes in the cytosol [40].
These proteins are transported from their synthesis sites in
the cytoplasm to their ﬁnal locations in the peroxisome matrix
or membrane. Import of most peroxisomal matrix proteins is
mediated by two types of cis-acting peroxisomal targeting sig-
nals (PTSs): the C-terminal uncleavable tripeptide PTS1, -S/A/
Fig. 5. Interaction of truncated P8 mutants with GOX. (A) Schematic representation of P8 various deletions. The two cleavage sites of P8 are
indicated. (B) Co-immunoprecipitation (IP) assays to detect possible interaction between truncated P8 mutants and GOX. 293T cells were transfected
with combinations of HA-tagged GOX, and FLAG-tagged truncated P8 mutants, respectively, P8DC (left), P8DNC (middle), or P8DN (right). Cell
lysates were immunoprecipitated with anti-HA antibody (aHA), anti-FLAG antibody (aF) or control IgG (C), and Western blotting analysis was
performed with anti-FLAG antibodies as described in Section 2.
F. Zhou et al. / FEBS Letters 581 (2007) 34–40 39CK/R/H-L/(M) [41,42], and the non-apeptide presequence
PTS2, -(R/K)(L/V/I)X5(H/Q)(L/A)-, located at the N-terminus
[43,44]. Glycolate oxidase is a very important enzyme in the
peroxisome and the C-terminus of glycolate oxidase functions
as a targetting signal that directs GOX into plant leaf peroxi-
somes [45,46].
RDV P8 contains neither PTS1 nor PTS2 signals, suggesting
that it is localized to the peroxosomes via interactions with
other proteins. Based on our previous results and the present
investigation, we conclude that RDV P8 interacts with the gly-
colate oxidase and this interaction leads to P8 targeting into
the peroxisome. We further propose that peroxisomes partici-
pate in formation of the RDV replication complex in vivo by
serving as the origin of the viroplasm. Host-encoded factors
play an important role in virus multiplication, acting in concert
with virus-encoded factors. However, information regarding
the host factors involved in this process is limited. Our ﬁndings
have broad signiﬁcance in studying the mechanisms whereby
viruses target the appropriate replication sites to begin their
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